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[DETAILED DESCRIPTION OF THE INVENTION] 
[ 0001 1 

[Technical Field of the Invention] 

The present invention relates to a compression 
display method and its apparatus for performing 
pixel number conversion processing using a digital 
signal processing technique to display an image with 
higher resolution (for example, 800 x 600 dots) than 
the number of displayable pixels of an image display 
device with a predetermined number of display pixels 
(for example, 640 x 480 dots). 
[ 0002 ] 

[ Prior Art ] 

Generally, a plasma display panel (PDP) and a 
liquid crystal display device (LCD) are display 
devices that have the fixed number of display pixels 
such as 640 x 480 dots, 800 x 600 dots, and the lilce . 
For example, as illustrated in FIG. 7, there is a 
in which an image 12 of an image display apparatus 
10 with higher resolution having the number of 
display pixels of 800 x 600 dots than the number of 
displayable pixels of an image display device 11 is 
displayed on such image display device 11 with low 
resolution having the number of display pixels of 
640 X 480 dots. In this case, a part of the image 
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12 will be lost if left unchanged. Such loss of 
information is a critical defect in a monitor for 
a computer image and the like. 
[ 0003 ] 

5 Conventionally, in the case where the number 

of display pixels is different from the number of 
pixels of display image signals, there are proposed 
some methods in which the number of pixels in a 
horizontal direction of the input image signal and 

10 the number of pixels in a vertical direction thereof 
are made to be the same as the number of pixels of 
the display device to display after performing the 
calculation of inter-pixels using digital signal 
proces s ing . 

15 [ 0004 ] 

An explanation will be given of one example of 
the conventional apparatus in the case where 800 x 
600 dots are compressed to 640 x 480 dots, that is, 
4/5 with reference to FIG. 8 and FIG, 9. The 

20 conventional apparatus is composed of a vertical 
processor 15, a horizontal processor 16, and a 
controller 17. The vertical processor 15 sends an 
image input signal left inputted from an image input 
terminal 13 and an image input signal IH-delayed by 

25 a IH delay circuit 18 composed of line memory and 
like to an pixel converting circuit 19. Moreover, 
the horizontal processor 16 sends an image input 
signal inputted from memory 20 and an image input 
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Signal 1-clock delayed by a ID delay circuit 23 
composed of DDF (D-type flip-flop) and the like to 
an pixel converting circuit 24. 
[ 0005 ] 

5 Based on count values of a line counter 21 and 

a dot counter 26, the pixel converting circuit 19 
and pixel converting circuit 24 perform calculation 
between inter-data in such a way to obtain mixing 
ratios as illustrated in FIG. 8(a), for example, 

10 outputs (D=(D X 1,(D'= (D X 3/4 + CD x 1/4,®'= (D X 
1/2 + @ X 1/2, and = @ x 1/4 + (5) x 3/4 are 

established where inputs are ®(D(3)®and (D on the 
basis of selection table values (calculation 
coefficient table values) as illustrated in 

15 conversion tables 22 and 27 (FIG. 8(b)). The 
results are stored in memory 20 and 25, 
respectively. 
[ 0006 ] 

Memory 20 and 25 are First-In and First-Out 
20 memory. Among data calculated by the pixel 
converting circuits 19 and 24, pixel data placed at 
the thinning-out target position is skipped by 
controlling by a WE signal as illustrated in FIG, 
8(b) sent from converting tables 22 and 27. Moreover, 
25 the resultant is controlled by a RE signal as 
illustrated in FIG. 8(c) sent from an output control 
circuit 28, ®, (D' , (3) , and @' are continued and 
repeatedly read to make it possible to implement 
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processing for converting the number of pixels. 
[ 0007 ] 

[Means for Solving the Problems] 
The image conversion processing of the 
5 aforementioned convention compression display 
method and the apparatus has the advantage in which 
no loss of pixels occurs as compared with the case 
in which one dot or one line is simply thinned out 
to covert the number of pixels but the problem in 
10 which calculation processing is provided to the 
original input signal, causing a reduction in 
resolution . 
[ 0008 ] 

It is an object of the present invention is to 
15 obtain one, which generates no loss of pixels and 
which has a circuit scale as small as possible 
without performing calculation of inter-data. 
[ 0009 ] 

The present invention relates to the 
20 compression display method for providing pixel 
number conversion processing to m/n (m-l = n) to image 
having resolution higher than the number of 
displayable pixels to be displayed, the compression 
display method comprising the steps of setting one 
25 dot every n dots in a horizontal direction one line 
every n lines in a vertical direction from digital 
pixel signals as a thinning-out target position, 
changing first to nth thinning-out target positions 



every at least two or more fields sequentially to 
be thinned out using a writing signal and to write 
other pixel signals to memory, and continuously 
reading the pixel signals written in the memory 
using a reading control signal, whereby performing 
conversion processing for the number of pixels. 
[00 10] 

An output value from a dot counter 40 is sent 
to a selector 47 via a decode circuit 45 and one dot 
per n dots is sequentially moved every one field 
using an output from a field counter 42, so that the 
thinning-out position is selected. Similarly, an 
output value from a line counter 41 is sent to a 
selector 48 via a decode output and one line per n 
lines is sequentially moved every one field using 
an output from the field counter 42, so that the 
thinning-out position is selected. Using the 
outputs of these selectors 47 and 48, the WE signal 
for data writing and thinning-out is outputted to 
a writing signal output terminal 50 via an OR circuit 
49 . 

[ 0011 ] 

During the time when the WE signal is High, line 
data is not written to memory 33 and the other data 
is continuously read, and data is outputted. The 
same is applied to the horizontal case. In this case, 
the present invention can implement pixel 
conversion by controlling only data writing to the 
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memory 33 without providing the data calculating 
section unlike the prior art. 
[ 0012 ] 

[Embodiments of the Invention] 
5 First embodiment (FIG. 1, FIG. 2 and FIG. 3) 

In FIG. 1, an image signal input terminal 30 
is coupled to the memory 33 such First-In, First-Out 
via an A/D converting circuit 32, and is connected 
to an image signal output terminal from this memory 
10 3 3 . 

[0013] 

A control circuit 34 is composed of a 
synchronous signal generating circuit 37 for 
generating a synchronous signal concurrently with 

15 time-axial conversion made by pixel number 
conversion processing, a writing control circuit 38 
for generating a WE signal to use in writing data 
to the memory 33 and to control the thinning - out , 
and a reading control circuit 39 for generating a 

20 read enable (RE) signal to read data written to the 
memory 33 continuously. In the case where an image 
with 800 X 600 dots is converted to an image with 
640 X 480 dots, namely, the vertical and horizontal 
directions are compressed to 4/5, the reading 

25 control circuit 39 changes the cycles of the 
vertical and horizontal synchronous signals 
(frequencies) to 4/5 similarly. 
[ 0014 ] 
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A synchronous signal input terminal 35 to which 
a horizontal synchronous signal (HD) and a vertical 
synchronous signal { VD ) are inputted is coupled to 
an input side of the synchronous signal generating 
5 circuit 37. An HD/VD synchronous signal output 
terminal 36 is coupled to an output side of the 
synchronous signal generating circuit 37. Also, the 
writing control circuit 38 and the reading control 
circuit 39 are coupled to the memory 33. Data writing 
10 and thinning-out control is performed using the WE 
signal from the writing control circuit 38 and 
control for reading is performed using the RE signal 
from the reading control circuit 39. 
[ 0015 ] 

15 Circuits of the writing control circuit 38 are 

more specifically illustrated in FIG. 2. In FIG. 2, 
reference numeral 40 is a dot counter that counts 
the number of dots, 41: a line counter that counts 
the number of lines, 42: a field counter that counts 

20 the number of fields, 45: a decode circuit that 
decodes an output value of the dot counter 40, 46: 
a decode circuit that decodes an output value of the 
line counter 41, 47: a 5-1 selector that 
sequentially selects one dot from 5 dots relating 

25 to the output of the decode circuit 45 using the 
output of the field counter 42 , 48 : a 5-1 selector 
that sequentially selects one line from 5 lines 
relating to the output of the decode circuit 46 using 
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the output of the field counter 42, and 49: a 
two-input OR circuit that ORs the outputs of 
selectors 47 and 48, Moreover, 43 and 44 denote 
inverters, and 50 denotes a writing signal output 
5 terminal . 
[ 0016 ] 

An explanation will be given of the operation 
by the above structure. The VD signal illustrated 
in FIG. 3(a) is sent to the line counter 41 and sent 
10 to the filed counter 42 via the inverter 44. The HD 
signal illustrated in FIG. 3(b) is sent to the dot 
counter 40 and sent to the line counter 41 via the 
inverter 43. 
[ 0017 ] 

15 The output value from the dot counter 40 is 

decoded by the decoder circuit 45, and the decoded 
output is sent to the selector 47. The selector 4 7 
sequentially selects the dot to be used for 
thinning-out as in first, second, ... , from each 

20 output having first to fifth dots as one unit on a 
bit-by-bit basis using a select signal for each 
field from the filed counter 42. Similarly, the 
output value from the line counter 41 is decoded by 
the decoder circuit 46, and the decoded output is 

25 sent to the selector 48. The selector 48 
sequentially selects the line to be used for 
thinning-out as in first, second, ... , from each 
output having first to fifth lines as one unit on 
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a line-by-line basis using a select signal for each 
field from the filed counter 42. Using the dot output 
of the selector 47 and the line output of the 
selector 48, the WE signal for data writing and 
5 thinning-out is outputted to the writing signal 
output terminal 50 via the OR circuit 49 as 
illustrated in FIG. 3(c). 
[ 0018 ] 

During the time when the WE signal is High, line 
10 data is not written to memory 33 and the other data 
is continuously read, and data is outputted as 
illustrated in FIG. 3(d) . The same is applied to the 
horizontal case. In this case, the present invention 
can implement pixel conversion by controlling only 
15 data writing and reading to the memory 33 without 
providing the data calculating section unlike the 
prior art. Additionally, in the case of the 
compression to 4/5, it is needed that reading should 
be delayed 1 line x 1/5 (120 dots) and more in the 
20 horizontal direction in such a way that reading does 
not pass writing. 
[ 0019 ] 

The display example compressed using the 
aforementioned output data is illustrated in FIG. 3 
25 (e). Namely, in a field 1, the respective dot 
portions 1, 6, 10, ... illustrated by oblique lines 
and the respective line portions 1, 6, 10 ... are 
reduced, so that they are compressed to the state 
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in which no oblique line is provided. In a field 2, 
the respective dot portions 2, 7, 11,,.. illustrated 
by oblique lines and the respective line portions 
2, 7, 11,... are reduced, so that they are compressed 
to the state in which no oblique line is provided. 
Regarding a field 3 and the afterward, reduction is 
sequentially performed for each field in the same 
way . 
[ 0020 ] 

In this way, when 4 dots are generated from 5 
dots, 4 dots display an inputted image signal 
directly and the reduction position of only one dot 
is changed every one filed and displayed. The reason 
why the reduction position is changed every one 
field is that the line in the vertical direction is 
displayed as a straight line if the reduction 
position is changed every line in the horizontal 
direction , 
[002 1] 

In the embodiment illustrated in FIG. 2, though 
the dot reduction position in the horizontal 
direction and the line reduction position in the 
vertical direction are changed every one filed, this 
invention is not limited to this. The signal for 
reduction from the field counter 42 in FIG. 4 is 
changed, whereby the dot reduction position in the 
horizontal direction is changed every one field or 
plurality of fields and the line reduction position 
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in the vertical direction is changed every one field 
or plurality of fields, thus the number of fields 
of both to be reduced may be changed. 
[ 0022 ] 

FIG. 5 illustrates other embodiment of this 
invention. In the aforementioned embodiment 
illustrated in FIG. 2 and FIG. 4, 5 dots in the 
horizontal direction and 5 lines in the vertical 
direction were set as one unit by the decode circuits 
45 and 46, and processing in which first, second, 
third, fourth, and fifth were reduced in order, and 
the processing returned to the first. For this 
reason, the image shakes in unit of 5 dots x 5 lines. 
Hence, in the embodiment illustrated in FIG. 5, 
among the unit of 5 dots x 5 lines, 2 dots adjacent 
to each other and 2 lines adjacent to each other are 
alternately reduced and other three dots and three 
lines are fixed. 
[00 23] 

More specifically, by the decode circuits 45 
and 46, 5 dots in the horizontal direction and 5 
lines in the vertical direction are set as one unit, 
and the first, second, third are fixed, and the 
fourth and fifth are alternately reduced every one 
field. The operation explanatory view of pixel 
conversion at this time is illustrated in FIG. 6 (a) , 
(b), (c), (d), and (e). In this case, the fourth and 
fifth are paired and alternately reduced. However, 
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the first and second, the second and third or the 
third and fourth may be paired and processed. 
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FIG . 1 

30 IMAGE INPUT 

32 A/D CONVERTING CIRCUIT 

33 MEMORY 

5 31 IMAGE OUTPUT 

35 SYNCHRONOUS SIGNAL 

34 CONTROL CIRCUIT 

38 WRITING CONTROL CIRCUIT 

39 READING CONTROL CIRCUIT 

10 37 SYNCHRONOUS SIGNAL GENERATING CIRCUIT 

36 SYNCHRONOUS SIGNAL 

FIG , 2 

37 SYNCHRONOUS SIGNAL GENERATING CIRCUIT 
15 38 WRITING CONTROL CIRCUIT 

40 DOT COUNTER 

41 LINE COUNTER 

42 FIELD COUNTER 
45 DECODE CIRCUIT 

20 46 DECODE CIRCUIT 

47 SELECTOR 

48 SELECTOR 
RESET 

25 FIG. 3 

(a) FIELD 1 (LINE 1), FIELD 2 (LINE 2), FIELD 3 (LINE 

3), FIELD 4 (LINE 4), FIELD 5 (LINE 5), FIELD 6 (LINE 
6 ) . FIELD 7 (LINE 7 ) 



14 



(d) OUTPUT DATA 

(e) FIELD 1, FIELD 2, FIELD 3 
FIG . 4 

5 37 SYNCHRONOUS SIGNAL GENERATING CIRCUIT 
38 WRITING CONTROL CIRCUIT 

40 DOT COUNTER 

41 LINE COUNTER 

42 FIELD COUNTER 
10 45 DECODE CIRCUIT 

46 DECODE CIRCUIT 

47 SELECTOR 

48 SELECTOR 
RESET 

15 

FIG - 5 

37 SYNCHRONOUS SIGNAL GENERATING CIRCUIT 

38 WRITING CONTROL CIRCUIT 
40 DOT COUNTER 

20 41 LINE COUNTER 
42 FIELD COUNTER 

45 DECODE CIRCUIT 

46 DECODE CIRCUIT 

47 SELECTOR 
25 48 SELECTOR 

RESET 



FIG . 6 
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(a) FIELD 1 (LINE 1), FIELD 2 (LINE 2). FIELD 3 (LINE 

3). FIELD 4 (LINE 4), FIELD 5 (LINE 5). FIELD 6 (LINE 

6 ) , FIELD 7 (LINE 7 ) 

(d) OUTPUT DATA 

(e) FIELDS 1, 2, 3, ... FIELDS 2,4,6 ... 
FIG . 7 

(800 X 600 DOTS) 
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